Cystic artery pseudoaneurysm (CAP) is a rare disease, with small number of previous reports related to CAP. Besides, it is frequently prone to critical condition due to arterial bleeding. Here, we presented a case of ruptured CAP with acute calculus cholecystitis and its subsequent successful management with temporary endoscopic biliary drainage for obstructive jaundice and embolization for the culprit artery without cholecystectomy. Since CAP is at high risk of bleeding, intravascular treatment, which is only one currently available therapeutic option, is urgently required in the clinical sites.
Introduction
Cystic artery pseudoaneurysm (CAP) is a rare disease, with a small number of previous reports related to CAP. Besides, it is frequently prone to critical condition due to arterial bleeding. At this time, CAP is defined as a hematoma aggregator in perivascular connective tissue due to rupture of the vascular wall. After excluding the most common pathogenesis, cholecystectomy-related iatrogenic injury, it is likely that the erosion of inflammation to the vessel wall inside the gallbladder could occur in cases of cholecystitis and could lead to the development of CAP [1] [2] [3] . As CAP is exceedingly uncommon, there has been no established epidemiological evidence, with only a few case reports. Therefore, analysis of the efficacy of therapeutic options to CAP, including catheterization and endoscopic or surgical procedures, has not been done yet. Here, we presented a case of ruptured CAP with acute calculus cholecystitis and the subsequent successful management.
Case Report
A 80-year-old woman presented to the emergency department with tarry stool, abdominal pain, and vomiting. Her past medical history included type 2 diabetes mellitus on dialysis for end-stage renal disease, hypertension, gallstone, prior myocardial infarction, and postoperative gastric cancer. She was prescribed antithrombotic drug (aspirin 100 mg/day) as a prophylactic agent for the recurrence of cardiovascular event. Physical examination revealed a soft abdomen with right upper quadrant tenderness. Laboratory investigations showed increased hepato-pancreatobiliary enzymes as follows: aspartate aminotransferase 851 IU/L, alanine aminotransferase 606 IU/L, lactate dehydrogenase 609 IU/L, total bilirubin 2.0 mg/dL, direct bilirubin 1.6 mg/dL, alkaline phosphatase 1,001 IU/L, γ-glutamyltransferase 177 IU/L, and amylase 938 IU/L. In addition, C-reactive protein was slightly elevated (1.31 mg/dL), whereas hemoglobin (9.4 g/dL) and platelet count (141 × 10 3 cells/mL) were decreased, with a normal leukocyte count (7.9 × 10 3 cells/mL). The arterial phase of dynamic CT imaging revealed not only acute suppurative cholecystitis with thickening of the gallbladder wall and inflammation of the fat surrounding the gallbladder, but also gallstone and an area of high density within the gallbladder and common bile duct, suggesting recent intraluminal bleeding; this was diagnosed as a ruptured CAP (Fig. 1) .
Based on the stable observations of the patient, emergent endoscopic biliary drainage was performed for her obstructive jaundice (Fig. 2) . In the procedure, multiple blood clots were seen inside her stomach and duodenum. Besides, hemorrhage from the papilla of Vater was clearly visualized, suggesting active hemobilia (Fig. 3) . For her hemostasis, embolization by using HydroCoil for the culprit cystic artery was successfully performed, resulting in the absence of aneurysm (Fig. 4) . The patient had no serious posttreatment complications, with normalization of laboratory tests. Therefore, her biliary stent could be removed and she was subsequently discharged after 16 days. Fortunately the clinical course has been uneventful without cholecystectomy so far.
Discussion
As the incidence of hemobilia is around 2-5% in upper gastrointestinal hemorrhage [4] and only 25% of cases occurred from the gallbladder [5] , CAP is undoubtedly rare. After excluding the most common pathogenesis, cholecystectomy-related iatrogenic injury, it was presumed that the erosion of inflammation derived from cholecystitis to the wall of the cystic artery had damaged several layers and resulted in CAP formation in the process [1] [2] [3] . In addition, we hypothesized the involvement of underlying diseases, and antithrombotic drugs can also lead to arteriosclerotic changes and be thought of as triggers. In this case, the basal administration of aspirin might be supposed to have been involved in the rupture of the CAP. Besides, a previous study reported that the mechanical stimulation of gallstone was also a risk factor of CAP and hemobilia [2, 6, 7] . Furthermore, a clot can be the origin of biliary obstruction as an acute complications, leading to the formation of gallstone as a late complication of hemobilia [8, 9] . Considering the risk of recurrence of biliary obstruction, continuous observation is needed after the endoscopic drainage.
The recommended managements of CAP are still controversial. A previous report showed the necessity of hemostasis by emergent surgical intervention or embolization with subsequent cholecystectomy, because the recurrence of cholecystitis or necrosis of the gallbladder can possibly be generated after the embolization [10] , whereas patients treated with embolization alone having no troubles within 12 months were also reported, suggesting that the requirement of cholecystectomy cannot be applied to all CAP cases [11, 12] . In addition, a report demonstrated that embolization had a high success rate of hemostasis in 75-100% of patients with hemobilia [13] . Taken together, temporary endoscopic biliary drainage for obstructive jaundice and embolization for the culprit artery were conducted without cholecystectomy in this case.
In conclusion, a rare case of ruptured CAP successfully treated with arterial embolization and biliary drainage is reported. Since CAP is at high risk of bleeding, intravascular treatment, which is only one currently available therapeutic option, is urgently required in the clinical sites.
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